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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel 
feeding device for an internal combustion engine 
which can secure restartability when the engine is 
high in temperature with no increase in parts. 
SOLUTION: This high pressure fuel feeding 
device is equipped with a fuel tank 20, a pump 
unit 30 provided within the fuel tank 20, a high 
pressure pump 40 to be driven by the cam shaft 12 
of an engine 10, a delivery pipe 50 connected with 
each injector 14 for injecting fuel into a cylinder, 
and with an electromagnetic control valve 60 
adjusting the quantity of fuel to be fed the delivery 
pipe 50 from the high pressure pump 40 and the 
like. The electromagnetic control valve 60 is 
formed normally closed, and the valve is thereby brought into a closed condition when 
the engine is suspended to enclose fuel within the pressurizing chamber 46 of the high 
pressure pump 40 therein. 
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[Claim(s)] 

[Claim l] High pressure pumping which pressurizes high pressure in a pressurized room 
and supplies the fuel fed through a low voltage fuel path from a feed pump to an internal 
combustion engine, In the high-pressure fuel supply system of the internal combustion 
engine of the return loess type equipped with the electromagnetic-control valve which 
adjusts the amount of the fuel supplied to said internal combustion engine by opening and 
closing that between said low voltage fuel path and said pressurized room should be 
opened for free passage or intercepted, and controlling fuel pressurization actuation of 
said high pressure pumping Said electromagnetic-control valve is the high-pressure fuel 
supply system of the internal combustion engine characterized by being what closes the 
valve during an engine halt and intercepts between said low voltage fuel path and said 
pressurized room. 

[Claim 2] It is the high-pressure fuel supply system of the internal combustion engine 
characterized by for said electromagnetic-control valve being a normally closed valve in 
the high-pressure fuel supply system of the internal combustion engine which indicated 
to claim 1, and being what closed according to a halt of the energization accompanying an 
engine halt. 

[Claim 3] Said electromagnetic-control valve is the high-pressure fuel supply system of 
the internal combustion engine characterized by being that by which the valve seat which 
this valve element ****** to the side by which a valve element is energized by the 
pressure of the fuel of said pressurized room in the high-pressure fuel supply system of 
the internal combustion engine which indicated to claim 2 is arranged. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with high pressure pumping which 
supplies a high-pressure fuel to an internal combustion engine, and relates to the 
high-pressure fuel supply system of the internal combustion engine of a return loess type 
which does not have the return path which returns a surplus fuel to a fuel tank from this 
high pressure pumping. 
[0002] 

[Description of the Prior Art] If it is in the fuel supply system applied to the internal 
combustion engine of the so-called injection type in a cylinder which injects a fuel directly 
into an internal combustion engine's gas column After feeding the fuel in a fuel tank from 
a feed pump to the pressurized room of high pressure pumping through a low voltage fuel 
path, while pressurizing even the pressure suitable for the injection in a cylinder with the 
plunger of high pressure pumping, the fuel in this pressurized room He is trying to supply 
the pressurized fuel to an internal combustion engine through a high-pressure fuel path. 
[0003] Moreover, such a fuel supply system is equipped with the electromagnetic-control 
valve for controlling the flow of the fuel even from a feed pump to an internal combustion 
engine through high pressure pumping. That is, this electromagnetic-control valve will be 
in a valve-opening condition at the charging stroke by which the volume of a pressurized 
room increases with reciprocation of a plunger, and a fuel will be introduced into a 
pressurized room from a low voltage fuel path. 

[0004] On the other hand, while an electromagnetic-control valve will be in a clausilium 
condition and between a low voltage fuel path and pressurized rooms is intercepted by the 
regurgitation stroke according to which the volume of a pressurized room decreases with 
reciprocation of a plunger, the fuel in a pressurized room is supplied to an internal 
combustion engine side through a high-pressure fuel path. 

[0005] Furthermore, the fuel supply to an internal combustion engine comes to stop by 
opening an electromagnetic-control valve in the middle of a regurgitation stroke. 
Therefore, the amount of the fuel supplied to an internal combustion engine from high 
pressure pumping can be adjusted by adjusting the valve-opening stage of the 
electromagnetic-control valve in this regurgitation stroke. 
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[0006] He is trying to usually return a surplus fuel without the need of feeding to an 
engine side among the fuels fed by even high pressure pumping to a fuel tank through a 
return path in this kind of fuel supply system. Since high pressure pumping generally 
approaches an internal combustion engine and is arranged, it comes to carry out the 
temperature rise of the fuel sent to high pressure pumping with an engine's heat. 
Therefore, if a surplus fuel is returned to a fuel tank through a return path, the 
temperature of the fuel in a fuel tank will rise and the evaporation fuel generated in this 
fuel tank will come to increase. 

[0007] Then, the so-called fuel supply system of the return loess type which abolished 
such a return path is conventionally proposed by restricting the amount of the fuel fed 
from a feed pump to high pressure pumping to necessary minimum (for example, 
JP,8-334076,A). If it is in the fuel supply system of this return loess type, since the fuel 
which carried out the temperature rise is no longer returned to a fuel tank, the 
temperature rise of the fuel in a fuel tank can be suppressed, and generating of an 
evaporation fuel can be controlled. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the fuel supply system of such a 
return loess type, since the fuel circulation between high pressure pumping and a fuel 
tank is lost, there is an inclination for the temperature of the fuel in a pressurized room to 
become an elevated temperature comparatively. For this reason, when it seems that the 
engine was stopped immediately after engine temperature rose by heavy load operation 
etc., the fuel in a pressurized room may carry out a temperature rise even near the boiling 
point with an engine's heat, that part may evaporate, and vapor may occur. And if vapor 
occurs in this way, since the fuel in a pressurized room will be in a condition compressible 
[ with vapor ], even if it is going to pressurize a fuel at the time of restart, it becomes 
difficult to perform sufficient pressurization. Consequently, in the fuel supply system of 
the conventional return loess type, at the time of such an engine elevated temperature, 
predetermined fuel injection pressure could not be secured but there was a possibility of 
causing aggravation of restart nature. 

[0009] When controlling aggravation of the restart nature resulting from generating of 
such vapor, it is effective to newly prepare a check valve all over a low voltage fuel path, 
and to regulate the migration of a fuel to a feed pump from a pressurized room by this 
check valve so that it may be indicated by JP,8-334076,A, for example. That is, as a result 
of suppressing the pressure drawdown in the pressurized room under engine halt and 
maintaining the fuel pressure in this pressurized room in the high-pressure state, it is 
because generating of vapor comes to be controlled. 

[0010] although aggravation of the restart nature resulting from generating of vapor is 
avoided with such a configuration, since [ however, ] it is necessary to newly prepare a 
check valve in a low voltage fuel path increase of components mark - as a result, the 
manufacturing cost of a fuel supply system is made to have been to increase 
[0011] This invention is made in view of such the conventional actual condition, and that 
purpose is in offering the fuel supply system of the internal combustion engine which can 
secure the good restart nature at the time of an engine elevated temperature, without 
causing increase of components mark. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
invention indicated to claim 1 High pressure pumping which pressurizes high pressure in 
a pressurized room and supplies the fuel fed through a low voltage fuel path from a feed 
pump to an internal combustion engine, In the high-pressure fuel supply system of the 
internal combustion engine of the return loess type equipped with the 
electromagnetic-control valve which adjusts the amount of the fuel supplied to an internal 
combustion engine by opening and closing that between a low voltage fuel path and a 
pressurized room should be opened for free passage or intercepted, and controlling fuel 
pressurization actuation of high pressure pumping The electromagnetic-control valve 
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supposes that it is what closes the valve during an engine halt and intercepts between a 
low voltage fuel path and a pressurized room. 

[0013] According to such a configuration, a fuel will not move to a low voltage fuel path 
from this pressurized room by an electromagnetic-control valve 's closing the valve and 
intercepting between a low voltage fuel path and a pressurized room during an engine 
halt. Therefore, generating of vapor comes to be controlled in order for the fuel pressure in 
this pressurized room to also rise, if the fuel in a pressurized room carries out a 
temperature rise with an engine's heat. Furthermore, since the electromagnetic-control 
valve which is the existing configuration for adjusting the fuel amount of supply to an 
internal combustion engine is used, it is not necessary to add the new components for 
holding the fuel pressure in a pressurized room to high pressure. 

[0014] In invention indicated to claim 2, the electromagnetic-control valve supposes that 

it is a normally closed valve and is what is closed according to a halt of the energization f 

accompanying an engine halt in the high-pressure fuel supply system of the internal 

combustion engine which indicated to claim 1. 

[0015] According to such a configuration, this electromagnetic-control valve can be made 
now into a clausilium condition by stopping the energization to an 
electromagnetic-control valve. In the high-pressure fuel supply system of the internal 
combustion engine which indicated invention indicated to claim 3 to claim 2, the 
electromagnetic-control valve supposes that it is that by which the valve seat which this 
valve element ****** to the side by which a valve element is energized by the pressure of 
the fuel of a pressurized room is arranged. 

[0016] If according to such a configuration the fuel in a pressurized room carries out a 
temperature rise with an engine's heat and becomes high pressure during an engine halt, 
the valve element of an electromagnetic-control valve will be energized by the fuel 
pressure at a valve seat side, and the thrust between a valve element and a valve seat will 
come to increase with it. 
[0017] 

[Embodiment of the Invention] The 1st operation gestalt which applied this invention to 
the high-pressure fuel supply system of the injection type gasoline engine in a cylinder in 
which it is carried by the car is explained below [the 1st operation gestalt]. 
[0018] Drawing 1 is the outline block diagram showing a high-pressure fuel supply 
system. This high-pressure fuel supply system is equipped with the 
electromagnetic-control valve 60 grade which adjusts the amount of the fuel supplied to 
the delivery pipe 50 from the pump unit 30 prepared in the fuel tank 20 and this fuel tank 
20, the high pressure pumping 40 driven by the cam shaft 12 of an engine 10, the delivery 
pipe 50 to which the injector 14 for the injection in a cylinder was connected, and high 
pressure pumping 40. 

[0019] The pump unit 30 is constituted by the feed pump 32, the filter 34, and the 
pressure regulator 36. After the fuel breathed out from a feed pump 32 passes a filter 34, 
it is introduced in a pressure regulator 36. This pressure regulator 36 is connected to the 
fuel gallery 62 of the electromagnetic-control valve 60 by the low voltage fuel path 70, and 
the fuel which passed this pressure regulator 36 is introduced in this fuel gallery 62. The 
pressure of the pressure of the fuel which passes through the inside of the low voltage fuel 
path 70 is regulated by the pressure of abbreviation regularity by the pressure regulator 
36. 

[0020] High pressure pumping 40 is attached in the cylinder head (illustration 
abbreviation) of an engine 10, and is equipped with the pressurized room 46 divided by a 
cylinder 42, the plunger 44 formed possible [ reciprocation ] in this cylinder 42, and the 
internal surface of the upper part (upper part of drawing 1 ) of a cylinder 42 and the top 
face of a plunger 44. A plunger 44 pressurizes the fuel introduced in a pressurized room 
46 at high pressure, when a both-way drive is carried out by rotation of cam 12a formed in 
the cam shaft 12. The electromagnetic-control valve 60 is formed in the upper part of this 
high pressure pumping 40 in one, and that fuel gallery 62 is opened for free passage by 
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the free passage way 72 in the pressurized room 46 of high pressure pumping 40. 
[0021] The electromagnetic-control valve 60 is equipped with the valve element 64 which 
carries out open closing of the free passage way 72, the valve seat 66 which valve portion 
64a of this valve element 64 ******, the spring 68 which energizes a valve element 64 so 
that valve portion 64a may sit down to a valve seat 66, and the solenoid 69 which 
energizes a valve element 64 so that valve portion 64a may stand up from a valve seat 66 
by reciprocating. The electromagnetic-control valve 60 is a normally closed valve which 
will be in a valve-opening condition if a solenoid 69 energizes, and will be in a clausilium 
condition according to the energization force of a spring 68 if the energization is stopped. 
[0022] In the upper part of a cylinder 42, opening of the free passage way 72 is carried out, 
and the above-mentioned valve seat 66 is formed of the perimeter part of the opening. 
Therefore, if the fuel pressure in a pressurized room 46 acts on valve portion 64a of a 
valve element 64, this valve portion 64a will be energized towards a valve seat 66 side. 
[0023] The pressurized room 46 of high pressure pumping 40 is connected to the delivery 
pipe 50 by the high-pressure fuel path 80. The check valve 82 which regulates that a fuel 
flows is formed in the pressurized room 46 from the delivery pipe 50 at this high-pressure 
fuel path 80. The fuel supplied to the delivery pipe 50 from a pressurized room 46 is 
distributed to each injector 14 by this delivery pipe 50. 

[0024] The fuel-pressure sensor 92 which detects the fuel pressure of the interior is 
formed in the delivery pipe 50. Moreover, the coolant temperature sensor 94 which 
detects the temperature (cooling water temperature THW) of cooling water is formed in 
the cylinder block (illustration abbreviation) of an engine 10. The detecting signal of each 
[ these ] sensors 92 and 94 is inputted into the control unit 90 of an engine 10. This control 
unit 90 performs various control, such as fuel-injection control and ignition timing control, 
based on such a detecting signal while inputting a detecting signal from various sensors 
besides each above-mentioned sensors 92 and 94. Furthermore, a control unit 90 controls 
the amount of the fuel supplied to the delivery pipe 50 from high pressure pumping 40 by 
carrying out energization control, and opening and closing the electromagnetic-control 
valve 60. 

[0025] A control unit 90 is equipped with the central processing unit (illustration 
abbreviation) which performs various data processing in case such control is performed, 
the memory (illustration abbreviation) for memorizing function data or the result of an 
operation, etc., and is constituted. Moreover, the dcbattery 96 is connected to this control 
device 90, and the electrical potential difference for a drive for carrying out the closing 
motion drive of the electromagnetic-control valve 60 from this dcbattery 96 is supplied. 
[0026] Next, fuel-supply actuation of the high-pressure fuel supply system equipped with 
the above-mentioned configuration is explained. It is controlled by the charging stroke to 
which a plunger 44 descends with rotation of a cam shaft 12 so that the 
electromagnetic-control valve 60 opens with a control unit 90. Therefore, the fuel gallery 
62 and a pressurized room 46 are opened for free passage by the free passage way 72, and 
the fuel fed by the fuel gallery 62 from the feed pump 32 is introduced into a pressurized 
room 46. In this way, since the pressure of the fuel introduced into a pressurized room 46 
is low voltage, a check valve 82 does not open and a fuel does not flow from a pressurized 
room 46 to the high-pressure fuel path 80. 

[0027] Next, it is controlled by the regurgitation stroke in which a plunger 44 goes up 
with rotation of a cam shaft 12 so that the electromagnetic-control valve 60 closes the 
valve with a control unit 90, and between the fuel gallery 62 and pressurized rooms 46 is 
intercepted by this electromagnetic-control valve 60. And if the fuel in a pressurized room 
46 is pressurized with a rise of a plunger 44, a check valve 82 will be in a valve-opening 
condition, and the fuel in a pressurized room 46 will be supplied to the delivery pipe 50 
through the high-pressure fuel path 80. 

[0028] Furthermore, if the electromagnetic-control valve 60 is opened in the middle of this 
regurgitation stroke and between the fuel gallery 62 and pressurized rooms 46 is opened 
for free passage again, the fuel of an amount equal to the volume decrement of the 



5 



(200O110685A) 



pressurized room 46 accompanying a rise of a plunger 44 will come to be discharged from 
a pressure regulator 36 in a fuel tank 20. Consequently, fuel pressurization in a " 
pressurized room 46 is interrupted, and the fuel supply to the delivery pipe 50 comes to be 
suspended. A control unit 90 adjusts the amount of the fuel supplied to the delivery pipe 
50 by adjusting the valve-opening stage of the electromagnetic-control valve 60 in such a 
regurgitation stroke. 

[0029] On the other hand, if operation of an engine 10 is suspended and reciprocation of a 
plunger 44 stops, a control unit 90 will stop the energization to the 
electromagnetic-control valve 60, and will carry out clausilium of this 
electromagnetic-control valve 60. Therefore, it is lost that the fuel of a pressurized room 
46 flows to the low voltage fuel path 70 side through the fuel gallery 62, and the fuel of 
this pressurized room 46 will be in the condition of having been shut up in the interior. 
[0030] Here, since the interior of an engine 10 or an engine room (illustration 
abbreviation) is an elevated temperature when heavy load operation is performed before 
the engine halt, such heat is transmitted to the cylinder 42 of high pressure pumping 40, 
and the fuel in a pressurized room 46 comes to carry out a temperature rise. For this 
reason, it becomes the situation which vapor tends to generate in a pressurized room 46. 
[0031] However, in the high-pressure fuel supply system in this operation gestalt, since 
the fuel of a pressurized room 46 is in the condition of having been shut up in the interior, 
if the fuel temperature in a pressurized room 46 rises as mentioned above, according to 
the temperature rise, the fuel pressure in this pressurized room 46 will also come to rise. 
Therefore, since the boiling point of the fuel in a pressurized room 46 goes up temporarily 
and it is hard coming to evaporate it, generating of vapor comes to be controlled. 
[0032] Furthermore, in the high-pressure fuel supply system in this operation gestalt, 
since the fuel of a pressurized room 46 is shut up in the interior during an engine halt and 
he is trying to control generating of vapor by closing the electromagnetic-control valve 60 
which is the existing configuration, in order to control generating of such vapor, it is not 
necessary to add components with a new check valve etc. 

[0033] Consequently, the good restart nature at the time of an engine elevated 
temperature is secured, and it comes to be able to carry out the thing of it according to 
this operation gestalt, without causing increase of (l) component mark. 
[0034] Moreover, in the high-pressure fuel supply system of this operation gestalt, since 
he is trying to adopt a normally closed valve as an electromagnetic-control valve 60, it can 
change into the condition of having closed the free passage way 72 and having confined 
the fuel of a pressurized room 46 in the interior, only by stopping the energization to this 
electromagnetic-control valve 60. 

[0035] Therefore, according to this operation gestalt, load increase of the dcbattery 96 by 
energizing and carrying out clausilium of the electromagnetic-control valve 60 during (2) 
engine halt is avoidable. 

[0036] Furthermore, he is trying to arrange a valve seat 66 about the configuration of the 
electromagnetic-control valve 60 in the high-pressure fuel supply system of this operation 
gestalt to the side by which valve portion 64a is energized by the fuel pressure in a 
pressurized room 46. Therefore, if the fuel in a pressurized room 46 carries out a 
temperature rise and becomes high pressure during an engine halt, when the fuel 
pressure acts on valve portion 64a, the thrust between this valve portion 64a and a valve 
seat 66 will come to increase. 

[0037] Consequently, the energization force of the spring 68 needed when making the 
electromagnetic-control valve 60 into a clausilium condition certainly during an engine 
halt an increased part of such thrust can be set up small. 

[0038] Therefore, according to this operation gestalt, the electromagnetic-control valve 60 
can be certainly made into a clausilium condition during an engine halt, suppressing 
enlargement of the (3) spring 68, as a result enlargement of the electromagnetic-control 
valve 60 as much as possible. 

[0039] [The 2nd operation gestalt], next the 2nd operation gestalt of this invention are 
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explained focusing on difference with the operation gestalt of the above 1st. In addition, 
about a configuration equivalent to the 1st operation gestalt, explanation is omitted by 
attaching the same sign. 

[0040] With this operation gestalt, if a solenoid 69 energizes, it will be in a clausilium 
condition, and the electromagnetic-control valve 60 is used as the normally open valve 
which will be in a valve-opening condition according to the energization force of a spring 
68, if energization is stopped. And it is made to carry out energization control (henceforth 
"clausilium control") of this electromagnetic-control valve 60 so that it may be in a 
clausilium condition from the time of an engine halt between predetermined time. 
[0041] Hereafter, the control procedure of the electromagnetic-control valve 60 under 
such an engine halt is explained with reference to the flow chart of drawing 2 . A control 
unit 90 repeats and performs a series of processings shown in this drawing for every 
predetermined time period. 

[0042] First, in step 100, it judges whether it is under [ engine halt ] ****** based on the 
change-over location of an ignition switch (illustration abbreviation). When it is judged 
that it is [ engine ] under operation here, a series of processings are once ended. 
[0043] On the other hand, when it is judged in step 100 that it is [ engine ] under halt, 
step 102 compares the electrical potential difference of a dc-battery 96 with a 
predetermined electrical potential difference. This predetermined electrical potential 
difference is a decision value for judging whether the electrical potential difference of a 
dc-battery 96 is an electrical potential difference which can perform clausilium control. 
When it is judged that the electrical potential difference of a dc-battery 96 is more than a 
predetermined electrical potential difference here, since clausilium control can be 
performed, processing is shifted to step 104. 

[0044] At step 104, it judges whether clausilium control has already been performed. 
When it is judged that clausilium control is not performed yet here, the 
electromagnetic-control valve 60 is made into a clausilium condition by energizing a 
solenoid 69 at step 106. 

[0045] Next, in step 108, while reading the cooling water temperature THW detected by 
the coolant temperature sensor 94 as engine temperature, the clausilium time amount 
CTIME is computed based on this cooling water temperature THW. This clausilium time 
amount CTIME is time amount which holds the electromagnetic-control valve 60 in the 
clausilium condition from the time of an engine halt. 

[0046] The function data which defines this cooling water temperature THW and relation 
with the clausilium time amount CTIME as the memory of a control unit 90 is memorized, 
and in case a control unit 90 computes the clausilium time amount CTIME, refer to this 
function data for it. As shown in drawing 3 , the clausilium time amount CTIME is set up 
so long that the cooling water temperature THW becomes high. This is because it is 
necessary to make the electromagnetic-control valve 60 into longer time amount and a 
clausilium condition, in order to control generating of such vapor certainly, since the fuel 
in a pressurized room 46 carries out a temperature rise during an engine halt and it 
becomes easy to generate vapor so that the cooling water temperature THW is high. 
[0047] Thus, after computing the clausilium time amount CTIME, processing is shifted to 
step 110. Moreover, when it is judged that clausilium control has already been performed 
in step 104, each above-mentioned step 106,108 is skipped and processing is shifted to 
step 110. 

[0048] In step 110, the elapsed time OFFTIME from the time of an engine halt is 
compared with the clausilium time amount CTIME. When it is judged that elapsed time 
OFFTIME has not exceeded the clausilium time amount CTIME here, a series of 
processings are once ended. In this case, the electromagnetic-control valve 60 will be held 
with a clausilium condition. 

[0049] On the other hand, when it is judged that elapsed time OFFTIME has exceeded the 
clausilium time amount CTIME in step 110, the fuel temperature in a pressurized room 
46 fully falls, and the completion flag XCLOSE of clausilium control is set to this 
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pressurized room 46 at step 112 as what vapor does not generate. Moreover, when it is 
judged that the electrical potential difference of a dc-battery 96 is less than a 
predetermined electrical potential difference in step 102 (i.e., also when clausilium 
control judges that activation is impossible), the completion flag XCLOSE of clausilium 
control is set at step 112. Thus, if the completion flag XCLOSE of clausilium control is set, 
a control device 90 will end all processings that intercept the electric power supply from a 
dc-battery 96, and contain this routine. 

[0050] According to this operation gestalt explained above, in addition to the operation 
effectiveness indicated to (l) in the 1st operation gestalt, the operation effectiveness as 
taken further below can be done so. That is, in case the electromagnetic-control valve 60 
is made into a clausilium condition between predetermined time (clausilium time amount 
CTIME) during an engine halt, he is trying to set up the clausilium time amount CTIME 
in the high-pressure fuel supply system of this operation gestalt so long that the cooling 
water temperature THW become high. Therefore, when the fuel temperature in the 
pressurized room 46 under engine halt becomes high and it is easy to generate vapor in 
this pressurized room 46, the electromagnetic-control valve 60 is held at long duration 
and a clausilium condition, and generating of vapor is controlled certainly. On the other 
hand, the fuel temperature in the pressurized room 46 under engine halt is low, and when 
it is hard to generate vapor, the energization to the electromagnetic-control valve 60 is 
stopped early. 

[0051] Consequently, pressing down the load of the dc-battery 96 by continuing the 
energization to the electromagnetic-control valve 60 during (4) engine halt as much as 
possible according to this operation gestalt Secure, and furthermore it comes to be able to 
carry out the thing of the good restart nature at the time of an engine elevated 
temperature, in the high-pressure fuel supply system of this operation gestalt He is 
trying to arrange a valve seat 66 about the configuration of the electromagnetic-control 
valve 60 like the 1st operation gestalt to the side by which valve portion 64a is energized 
by the fuel pressure in a pressurized room 46. Therefore, as mentioned above, in order for 
the thrust between valve portion 64a and a valve seat 66 to increase in connection with 
the temperature rise of the fuel in a pressurized room 46, the driver voltage of the 
electromagnetic-control valve 60 needed when considering as a clausilium condition 
certainly during an engine halt by this increase can be set up small. 
[0052] Consequently, according to this operation gestalt, this electromagnetic-control 
valve 60 can be certainly made into a clausilium condition during an engine halt, stopping 
the power consumption in (5) electromagnetic-control valve 60 as much as possible. 
[0053] [The 3rd operation gestalt], next the 3rd operation gestalt of this invention are 
explained focusing on difference with the operation gestalt of the above 2nd. In addition, 
about a configuration equivalent to the 1st operation gestalt, explanation is omitted by 
attaching the same sign. 

[0054] The cooling water temperature THW is always detected during an engine halt, and 
he is trying to continue the above-mentioned clausilium control with this operation 
gestalt, although it was made to carry out an adjustable setup of the clausilium time 
amount of the electromagnetic-control valve 60 under engine halt based on the cooling 
water temperature THW at the time of an engine halt with the 2nd operation gestalt until 
this cooling water temperature THW becomes below predetermined temperature. 
[0055] Hereafter, the control procedure of the electromagnetic-control valve 60 in this 
operation gestalt is explained with reference to the flow chart shown in drawing 4 . A 
control unit 90 repeats and performs a series of processings shown in this drawing for 
every predetermined time period. In addition, since, as for each step which attached the 
same sign as drawing 2 in drawing 4 , processing of the same contents as drawing 2 is 
performed, the explanation is omitted. 

[0056] When it is judged that the electrical potential difference of a dc-battery 96 is more 
than a predetermined electrical potential difference in step 102, in step 103, the cooling 
water temperature THW and the judgment temperature JTHW are measured. This 
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judgment temperature JTHW is for judging whether it is **** with a possibility that 
vapor may occur in a pressurized room 46, and when the cooling water temperature THW 
is higher than this judgment temperature JTHW, it is judged to be a thing with a 
possibility that the fuel temperature in a pressurized room 46 may be high, and vapor 
may occur in this pressurized room 46. 

[0057] In this step 103, when it is judged that the cooling water temperature THW is 
higher than the judgment temperature JTHW, the electromagnetic-control valve 60 is 
closed in step 106. On the other hand, when it is judged that the cooling water 
temperature THW is below the judgment temperature JTHW, after setting the 
completion flag XCLOSE of clausilium control in step 112, a series of processings are 
ended. 

[0058] According to this operation gestalt explained above, in addition to the operation 
effectiveness equivalent to (l) indicated in the 1st operation gestalt, and (5) which were 
indicated in the 2nd operation gestalt, the operation effectiveness as taken further below 
can be done so. 

[0059] That is, he is trying to continue clausilium control of the electromagnetic-control 
valve 60 in the high-pressure fuel supply system of this operation gestalt until the cooling 
water temperature THW becomes below the judgment temperature JTHW during an 
engine halt. 

[0060] Therefore, since according to this operation gestalt the electromagnetic-control 
valve 60 is certainly held at a clausilium condition until the fuel temperature in the (6) 
pressurized room 46 falls and vapor stops generating, generating of the vapor in a 
pressurized room 46 can be controlled still more certainly. 

[0061] As mentioned above, although each operation gestalt of this invention was 
explained, these operation gestalt can also change and carry out a configuration as 
follows. 

- Although it sets in the 2nd operation gestalt and was made to carry out an adjustable 
setup of the clausilium time amount CTIME of the electromagnetic-control valve 60 under 
engine halt based on the cooling water temperature THW, this clausilium time amount 
CTIME can also be made into fixed time amount. 

[0062] - Although the normally closed valve or normally open valve to which a switching 
condition when energization is stopped always becomes the same as an 
electromagnetic-control valve 60 was used with each above-mentioned operation gestalt, 
the so-called self-hold type held while the switching condition has been in the condition in 
front of an energization halt of valve is also employable. For example, when the rotary 
system electromagnetic-control valve 100 of a self-hold mold is used, and a valve element 
104 rotates by the motor 102, the switching condition is chosen [ as shown in drawing 5 , ]. 
Generating of vapor is controlled by making a pressurized room 46 into a sealing 
condition like each above-mentioned operation gestalt, and the good restart nature at the 
time of an engine elevated temperature is secured, and it comes to be able to carry out the 
thing of it by what the location of a valve element 104 is switched and the 
electromagnetic-control valve 100 is made into the clausilium condition for at the same 
time operation of an engine 10 is suspended, when adopting such an 
electromagnetic-control valve 100. 

[0063] In addition, the technical thought grasped from each above-mentioned operation 
gestalt is indicated below with the effectiveness. 

(**) It is the high-pressure fuel supply system of the internal combustion engine 
characterized by having further a valve -control means to be the normally open valve 
which said electromagnetic-control valve opens according to a halt of energization in the 
high-pressure fuel supply system of the internal combustion engine which indicated to 
claim 1, to energize to said electromagnetic-control valve and to hold this 
electromagnetic-control valve in the clausilium condition between predetermined time 
from the time of an engine halt. 

[0064] According to such a configuration, from the time of an engine halt to 
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predetermined time, when a fuel will not move to a low voltage fuel path from a 
pressurized room and the fuel in a pressurized room carries out a temperature rise with 
an engine's heat, in order to hold the fuel pressure in this pressurized room at high 
pressure, the operation effectiveness equivalent to claim 1 can be done so. 
[0065] (**) Said valve-control means is the high-pressure fuel supply system of the 
internal combustion engine characterized by being what sets up said predetermined time 
for a long time, so that the engine temperature at the time of an engine halt is high in the 
high-pressure fuel supply system of the internal combustion engine which indicated to 
the above-mentioned (b). 

[0066] The good restart nature at the time of an engine elevated temperature is secured, 
and it comes to be able to carry out the thing of it, pressing down the load by the side of 
the power source by continuing the energization to an electromagnetic-control valve 
during an engine halt as much as possible according to such a configuration. 
[0067] (**) Said valve-control means is the high-pressure fuel supply system of the 
internal combustion engine characterized by being what holds said 

electromagnetic-control valve in the clausilium condition until engine temperature falls 
below to predetermined temperature in the high-pressure fuel supply system of the 
internal combustion engine which indicated to the above-mentioned (b). 
[0068] Since according to such a configuration an electromagnetic-control valve can be 
held in the clausilium condition until the fuel temperature in a pressurized room falls and 
vapor stops occurring, generating of vapor can be controlled still more certainly. 
[0069] (**) Said electromagnetic-control valve is the high-pressure fuel supply system of 
the internal combustion engine characterized by being that by which the valve seat which 
this valve element ****** to the side by which a valve element is energized by the 
pressure of the fuel of said pressurized room in the high-pressure fuel supply system of 
the internal combustion engine which indicated to the above-mentioned (**), (**), or (Ha) 
is arranged. 

[0070] According to such a configuration, the valve element of an electromagnetic-control 
valve is energized by the fuel pressure in a pressurized room at a valve seat side, and the 
thrust between a valve element and a valve seat comes to increase with it. Therefore, an 
electromagnetic-control valve can be certainly made into a clausilium condition during an 
engine halt, stopping the power consumption in an electromagnetic-control valve as much 
as possible. 
[0071] 

[Effect of the Invention] According to invention indicated to claim 1 thru/or 3, if the fuel in 
a pressurized room carries out a temperature rise with an engine's heat, generating of 
vapor will come to be controlled in order for the fuel pressure in this pressurized room to 
rise. Furthermore, since the electromagnetic-control valve which is the existing 
configuration for adjusting the fuel amount of supply to an internal combustion engine is 
used, it is not necessary to add the new components for holding the fuel pressure in a 
pressurized room to high pressure. Consequently, the good restart nature at the time of 
an engine elevated temperature is secured, and it comes to be able to carry out the thing 
of it, without causing increase of components mark. 

[0072] Moreover, since this electromagnetic-control valve can be made into a clausilium 
condition by stopping the energization to an electromagnetic-control valve according to 
invention indicated to claim 2, the load increase by the side of the power source by 
carrying out clausilium control of the electromagnetic-control valve during an engine halt 
can be avoided. 

[0073] Furthermore, according to invention indicated to claim 3, the valve element of an 
electromagnetic-control valve is energized by the fuel pressure in a pressurized room at a 
valve seat side, and the thrust between a valve element and a valve seat comes to 
increase with it. Therefore, an electromagnetic-control valve can be certainly made into a 
clausilium condition during an engine halt, suppressing enlargement of an 
electromagnetic-control valve as much as possible. 



10 



(2000- 110685 A) 



[Brief Description of the Drawings] 

[Drawing l] The outline block diagram showing a high-pressure fuel supply system. 
[Drawing 2] The flow chart which shows the control procedure of the 
electromagnetic-control valve in the 2nd operation gestalt. 

[Drawing 3] The graph which shows the relation between cooling water temperature and 
the clausilium time amount of the electromagnetic-control valve under engine halt. 
[Drawing 4] The flow chart which shows the control procedure of the 
electromagnetic-control valve in the 2nd operation gestalt. 

[Drawing 5] The outline block diagram showing the example of a configuration change of 
an electromagnetic-control valve. 
[Description of Notations] 

10 [ " Injector, ] An engine, 12 - A cam shaft, 12a - A cam, 14 20 - A fuel tank, 30 A 
pump unit, 32 - Feed pump, 34 - A filter, 36 - A pressure regulator, 40 - High pressure 
pumping, 42 [ - Delivery pipe, ] - A cylinder, 44 - A plunger, 46 -- A pressurized room, 50 
60 [ - Valve portion, ] An electromagnetic-control valve, 62 - A fuel gallery, 64 - A 
valve element, 64a 66 [ - A low voltage fuel path 72 / - A free passage way, 80 / - A 
high-pressure fuel path, 82 / - A check valve, 90 / - A control device, 92 / - A 
fuel-pressure sensor, 94 / A coolant temperature sensor, 96 / - A dc-battery, 100 / - An 
electromagnetic-control valve, 102 / - A motor, 104 / Valve element. ] A valve seat, 68 
- A spring, 69 - A solenoid, 70 
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